has not explored well. Because tuna aquaculture can influence the tuna market, the domestic economy and the environment (aquaculture farming and the wild tuna resource), there is a need to evaluate the present situation, limitations and challenges of the tuna farming industry and measure its competitiveness. This paper aims to make clear the status of tuna aquaculture industry in Australia. The factors which have facilitated the rapid development of tuna production in Australia, as contributing factors for comparative advantages in domestic economy, are explored through statistical data analysis and interviews with relevant sectors. The competitive forces are evaluated using criteria for competitive advantage indicated by Porter (1985) and used to identify the challenges facing tuna farming in Australia. In terms of forces governing competition in an industry, the model proposed by Porter (1985) suggests five forces composing competi- The problem is that there is intensive threat of new entry of international competitors, especially from the Mediterranean countries. As indicated in Table 2 , the number of producing countries has been expanding and their exports to Japan have been increasing rapidly.
Until 1996, producing county was limited to Australia and by 1999 Spain has equalled to Australia. In 2003, the number of producing countries has reached 11 states and the total supplied amount of cultured tuna into Japan accounts for 35,700 tonnes. In addition, it is Northern Bluefin Tuna (NBT), a more preferred commodity in the Japanese market, that is mainly cultivated in these countries. Participation of these countries will cause two problems;one is that increasing supplies of NBT and SBT will reduce Bluefin Tuna's prices as a whole. Another is that cultured NBT could possibly exclude cultured SBT, because of a higher preference for NBT over SBT. These aspects will be examined later.
Power of suppliers and buyers
Powerful suppliers or buyers exert bargaining power on participants in an industry. In the case of the tuna industry, buyer's power seems to be strong. It is said that the major buying companies in Japan who acquire tunas in producing countries and supply them to the Japanese tuna market comprise mainly 9 companies, consisting of trading companies and specialized tuna buying companies (Demura 2004 ) and the market seems to be in an oligopsony (Lou 2004) . Although tuna farmers in Australia market their products individually, they have to get through these buying companies as a middleman via purchase contract for frozen tuna or consignment contract for fresh tuna because of the complexity of the Japanese tuna market.
In addition, such buyers purchase NBT cultured in the Mediterranean countries and also market them to the Japanese market. Consequently, shipping plans (time, size, number) are mainly decided by the buyers who are well-informed of the market situation in Japan and producing situation in the Mediterranean countries. In Japan, however, the market situation has been changing and becoming more competitive (Lou 2004 ).
Major factors are increase of cultured tuna, development of super-low temperature container transporting and changes in the distribution channel, especially the distribution associated with supermarkets, which bypass the auction system. Given this situation, it is predicted that the Japanese tuna market will become more dispersed and competitive on the supply side. Originally, the market of cultured SBT was exploited and expanded as a substitute of wild NBT, complementing the decrease of wild NBT. Since the late 1990s, however, cultured NBT also has been provided to the market as a substitute product for wild NBT as well. It means that both cultured SBT and NBT are substitute products of wild NBT and can possibly be competitive.
Other tuna species like bigeye and yellowfin are not yet regarded as competitive.
The value of SBT is below NBT. Table 3 The second is low farming cost. It is sure that cost for young tuna which is the major items consisting of operating costs is lower than that in the Mediterranean countries where young tuna are bought from different fishing companies (Yamamoto 2005) , because young tuna are caught by fishing teams of tuna farming companies in Australia. Moreover, although we can't accurately compare costs, transportation cost from the farming site in Australia to the Japanese markets is surely cheaper than that in the Mediterranean countries. Other operating cost seems to be similar, because tuna farming in the Mediterranean countries has been expanded from Australia originally. Therefore, total costs in Australia seem to be lower these in the Mediterranean countries. The third is proximity to the Japanese market. This factor results in not only low transportation cost, but also advantage for quick response on demand in Japan.
As the Japanese tuna market is being segmented into small dealing unit (for example, tuna shipped on the market is traded with a couple of fish), farmers need to supply tuna flexibly. At this point, we can also say the Australian farmers have advantage.
The problem is that it is difficult for tuna farmers in Port Lincoln to take strategic actions to differentiate their products using these advantages. This is because shipping and marketing plans are almost totally controlled by the buying companies. Buying companies deal with a variety of products, including not only Australian tuna but also tuna from other countries. It is not in the shipper's interest to differentiate only particular products. Even if farmers and researchers establish the quality advantage, it will be difficult to obtain a premium price under existing marketing conditions. If producers can develop the marketing strategy and establish a traceability system to guarantee product quality, then a premium price may be achieved.
Conclusion
Tuna farming in Australia has developed since 1991 Meanwhile, there are some disadvantages. As SBT fishing in Australia has been strictly managed under ITQ scheme and almost all TAC are used for fishing young tuna for farming, the TAC may put definitely a production limit of tuna farming. Next, tuna farmers have to depend on Japanese buying companies to ship products to the complicated Japanese market. which we have used in this paper, in spite of the lack of assessing cost performance as an indicator for internal advantage.
Assuming that the production limit and inferior prices will continue into the future, differentiation strategies based on high quality and including reducing costs will be needed. The first item for attention should be feed development, which connects to both cost reduction and flesh quality. Feed is the highest cost element of production and the most important factor affecting amino acid composition. The second is the system to guarantee product quality to retailers and How to take advantage of this complex is the critical key to predict the future of tuna farming in Australia.
